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$\mathrm{s}$ . $\mathrm{t}$ . $\nu^{t}$x$0=1$ ,
$\mu^{t}\mathrm{y}_{k}$. $-\nu^{t}\mathrm{x}_{k}=\rho_{k}-\eta_{k}$ $(k=1,2,3, \cdot\cdot., L)$ ,
$\mu\geq 0,$ $\nu\geq 0$ ,
$\rho_{k}20,$ $\eta_{k}\geq 0$ $(k=1,2,3, \cdots, L)$ .
, $\mathrm{x}_{k}=[x_{k1}, x_{k2}, \cdots, x_{kN}]^{\mathrm{t}}\in\Re^{N}\cross\Re^{1},$ $\mathrm{y}_{k}=[y_{k1}, y_{k2}, \cdots, y_{kM}]^{\mathrm{t}}\in\Re^{M}\mathrm{x}\Re^{1}$ . $\rho_{k}$
$rlk$




DEARA , $a_{k}=b_{k}=1$ $(k=1,2,3, \cdots, L)$
, .
$\min$ $E= \sum_{k^{\wedge}=1}^{L}\lambda$k(2)
$\lambda$k, $\mu$ , $\nu$
$\mathrm{s}.\mathrm{t}$ . $\nu^{\mathrm{t}}\mathrm{x}_{0}=1$ ,
$||\mu^{\mathrm{t}}\mathrm{y}k-\nu^{\mathrm{t}}$x$k||=\lambda$k $(k=1,2,3, \cdots, L)$ ,
$\mu\geq 0,$ $\nu\geq 0$ ,
$\lambda k\geq 0$ $(k=1,2,3, \cdots, L)$ .
DEARA Charnes, Cooper, Rhodes CCR DEA , $a_{k}arrow$
$+\infty$ $(k=1,2,3, \cdots, L),$ $b_{k}arrow 0(k\neq 0),$ $b_{0}=1$ ,
.
$\max_{\mu,\nu}E=\mu \mathrm{t}$yo(3)
$\mathrm{s}$ . $\mathrm{t}$ . $\nu^{\mathrm{t}}$x$0=1$,
$\mu^{\mathrm{t}}\mathrm{y}k\leq\nu^{\mathrm{t}}\mathrm{x}_{k}$ $(k=1,2,3, \cdots, L)$ ,
$\mu\geq 0,$ $\nu\geq 0$ .
, DMU
$\mu$ty0 $=\nu^{\mathrm{t}}\mathrm{x}0+\rho 0-\eta$o $=1+\rho 0-\eta 0$ (4)
DMU . 1
, $\dot{\mathrm{k}}$








$\mathrm{s}$ . $\mathrm{t}$ . $\nu^{\mathrm{t}}$X$0\approx\tilde{1}$ ,
$\mu^{\mathrm{t}}$Yk $\sim\nu^{\mathrm{t}}<$x$k(k=1,2,3, \cdots, L)$ ,
$\mu\geq 0,$ $\nu\geq 0$ .
, DEARA
[2] .
$\min_{\theta_{k}’,\theta_{k},\psi_{k}’,\psi_{k},\mu,\nu}E=\sum_{k=1}^{L}$ ( $\delta_{k}\theta_{k}+\delta$f $\psi k+\varphi$k $\theta 2+\varphi_{k}’\psi$2)(6)
$\mathrm{s}$ . $\mathrm{t}$ . $\nu^{\mathrm{t}}$c0 $\geq g_{0}$ ,
$\nu$g)-(1-h)/$\mathrm{t}$ c0 $=1-(1-h)e$,
$\nu^{\mathrm{t}}\mathrm{x}_{0}+(1-h)\nu^{\mathrm{t}}\mathrm{c}0\leq 1+(1-h)e$,
$\mu^{\mathrm{t}}$yk–(1-h) $\mu^{\mathrm{t}}$dk $-\nu^{\mathrm{t}}$xk $+(1-h)\nu^{\mathrm{t}}\mathrm{c}_{k}=\theta_{k}-\theta$2,
$\mu^{\mathrm{t}}$yk $+(1-h)\mu^{\mathrm{t}}\mathrm{d}_{k}-\nu^{\mathrm{t}}$xk $-(1-h)\nu^{t}\mathrm{c}_{k}=\psi k-\psi$f,
$\mu\geq 0,$ $\nu\geq 0,$
$\theta_{k}’$. $\geq 0,$ $\theta k\geq 0,$ $\psi 2\geq 0,$ $\psi_{k}’\geq 0$ .
46
, $\theta_{k},$ $\theta_{k}’..,$ $\psi$,, $\psi_{k}’$. $(k=1,2,3, \cdots, L)$ $h$ $\mu^{\mathrm{t}}\mathrm{Y}_{k}$ $\mathrm{i}\mathrm{X}_{k}$
. $\delta_{k},\vec{\delta}_{k},.,$ $\varphi$k, $\varphi_{k}’$. , $k$ $\mathrm{D}\mathrm{M}\mathrm{U}$ $\theta_{k},$ $\theta_{k^{\sim}}’,$ $?\ell_{k}.,$ $\psi_{k}’.$.
.
$\mathrm{X}_{0}=$ $(\mathrm{x}0, \mathrm{c}0)$ $\mathrm{Y}_{0}=(\mathrm{y}0, \mathrm{d}0)$ DMU
$\tilde{\theta}=$ ( $w$” $\eta$ , ’wr) .
$’ \eta=\frac{\mu^{*^{t}}\mathrm{y}_{0}}{\nu^{*^{t}}\mathrm{x}_{0}}$ , $\prime w_{l}=\eta-\frac{\mu^{*^{t}}(\mathrm{y}_{0}-\mathrm{d}_{0}(1-h))}{\nu^{*^{t}}(\mathrm{x}_{0}+\mathrm{c}_{0}(1-h))}$ , $w_{7}$ . $= \frac{\mu^{*^{t}}(\mathrm{y}_{0}+\mathrm{d}_{0}(1-h))}{\nu^{*^{t}}(\mathrm{x}_{0}-\mathrm{c}_{0}(1-h))}-\eta$ (7)
, $\nu^{*}$ $\mu^{*}$ , $\eta,$ $w_{l},$ $\prime w_{r}$ $\overline{\theta}$ .
3. –
, $L$ $N$ $M$ .
, [3] .
. , $O_{q}$ $q$ $.\text{ }$
. , $xO_{q}y$ $q$ , $x$ $y$
$O_{q}$ , . $m$
, $s>t$ # $C_{m}^{s}$ $C_{m}^{t}$ $U$
$\tau=\{C_{nl}^{1}, C_{m}^{2}, \cdots, C_{m}^{R}\}$ . , ( $x\in C_{m}^{s},$ $y\in O_{m}^{t},$ $s>t\Rightarrow xO_{m}y$
$\sim yO_{m}x$ ) .
, $m$ $R$
$C_{m}^{s}\cap C_{nl}^{t}=\phi$ , $(s\neq t)$ , $C_{m}^{R}\succ\cdots\succ C_{n}^{r},$ $\succ C_{m}^{1}$ (8)
. , $x\in U$ , $C_{m}^{r}$ $U$
$C_{nl}^{\geq r}$ , $C_{m}^{r}$ $U$
$C_{nl}^{\leq r}$ ,
$C_{m}^{\geq r}=\cup C_{m}^{\mathit{8}}s\geq r.$
,
$C_{nl}^{\leq r}=\cup C_{m}^{s}s\leq r$
(9)
.
$W$ , $V\subseteq W$ . $v\in V$ , $xO_{m}^{v}y$
, $x$ $V$ $y$ , $xD_{m}^{V}y$
$xD_{m}^{V}yrightarrow g(x, n)\geq g(y, n)$ , $(\forall v\in V)$ (10)
. , $g$ (x, $n$ ) $x$ $n$ . , $m$
, $x\in U$ , $V$ $x$ $U$ $D_{m}^{+V}$ (x) ,
$V$ $x$ $U$ $D_{m}^{-V}$ (x)
$D_{m}^{+V}(x)=\{y\in U|yD_{m}^{V}x\}$ , $D_{m}^{-V}(x)=\{y\in U|xD_{m}^{V}y\}$ (11)
.
$D_{n\tau}^{+V}$ (x) $C_{nl}^{\geq r}$ $V_{*}(C_{m}^{\geq r})$ $V^{*}(C_{m}^{\geq r})$
$V_{*}(C_{m}^{\geq r})=\{x\in U|D_{m}^{+V}(x)\subseteq C_{m}^{\geq r}\}$ ,
$V^{*}(C_{m}^{\geq r})= \bigcup_{m}.D_{m}^{+V}(x)x\in C^{\geq r}$
(12)
. , $V_{*}(C_{m}^{\geq r})$ $x$ $x^{*}$
$r$ ) $\triangleright-\mathrm{K}\mathrm{t}$ ’ . , $x^{*}\in C_{m}^{\geq r}$ ,
if-then .
IF $g(x^{*}, n_{1})[succeq] g(x, n_{1})$ and $g(x^{*}, n_{2})[succeq] g(x, n_{2})$
’ $\cdot$ . and $g(x^{*}, nN)[succeq] g(x, nN)$ , THEN $x^{*}\in C_{nl}^{\geq r}$ . (13)
47
$D_{n\iota}^{-V}$.(x) $C_{m}^{\leq r}$ $V_{*}(C_{m}^{\leq r})$ $V^{*}(C_{r’\iota}^{\leq r}.)$
$V_{*}(C_{nl}^{\leq r})=\{x\in U|D_{7\dagger l}^{-V}(x)\subseteq C_{rr\iota}^{\leq r}\})$
$V^{*}(C_{m}^{\leq r})=\cup x\in c_{m}^{\leq r}D_{m}^{-V}(x)$
(14)
. , , $V_{*}(C_{m}^{\leq r})$ $x$ $x^{*}$
$r$ . , $x^{*}\in C_{m}^{\leq r}$ ,
if-then .
IF $g(x^{*}, n_{1})\preceq g(x, n_{1})$ and $g(x^{*}, n_{2})\preceq g(x, n_{2})$
$\ldots$ and $g(x^{*}, n_{N})\preceq g(x, n_{N})$ , THEN $x^{*}\in C_{m}^{\leq r}$ . (15)
, $C_{m}^{\geq r}$ $C_{nl}^{\leq r}$
$B_{V}(C_{m}^{\geq r})=V^{*}(C_{n\tau}^{\geq\tau}.)-V_{*}(C_{m}^{\geq r})$ , $B_{V}(C_{m}^{\leq r})=V^{*}(C_{m}^{\leq r})-V_{*}(C_{m}^{\leq r})$ (16)
, $C_{m}^{\geq r}$. $C_{m}^{\leq r}$
$\alpha_{V}(C_{m}^{\geq 7}.)=\frac{|V^{*}(C_{m}^{\geq r}))|}{|V_{*}(C_{m}^{\geq r})|}$ , $\alpha_{V}(C_{m}^{\leq r})=\frac{|\mathrm{t}^{\gamma*}(C_{n\iota}^{\leq r})|}{|V_{*}(C_{m}^{\leq r})|}$ (17)
, $\tau$ $V$
.
$\beta$V $( \tau)=\frac{|U-(\bigcup_{r=1}^{n}B_{V}(C_{m}^{\geq r})\cup\bigcup_{r=1}^{n}B_{V}(C_{m}^{\leq r}))|}{|U|}$ (18)




, , $j\downarrow\ni w$
$\dot{\text{ }}$
, [5].
, $xi$ $(i=1,2,3, \cdots, N)$ si $..\mathrm{f}\mathrm{f}\mathrm{i}’’$ . ,
$x_{i}$ $\mathrm{x}_{i}=$ [$x_{i1},$ $x$i2, $\cdots,$ $x_{is_{i}}$ ] . $s$ $i$ $j$ (\leq s
, $x_{ij}$ 1 , 0 . ,
.
$Y_{k}= \sum_{i=1}^{N}\mathrm{A}_{i}\mathrm{X}_{i}$ (19)
, $\mathrm{A}_{i}$ $(\mathrm{a}_{i}, \mathrm{w}_{i})$ , $\mathrm{a}_{i}=[a_{i1}, ai2, \cdots, a_{i\epsilon}\dot{.}]^{\mathrm{t}}$ ,





$\mathrm{s}$ . $\mathrm{t}$ . $y_{k}\leq=\mathrm{a}\mathrm{x}_{k}+\mathrm{w}||\mathrm{x}_{k}||$ ,
$y_{k}\geq=\sim k-\mathrm{w}||\mathrm{x}_{k}$ $||$ ,
$\mathrm{a}\geq 0,$ $\mathrm{w}\geq 0$ .
, $\mathrm{x}_{k}=[\mathrm{x}_{1}, \mathrm{x}2, \cdot. ., \mathrm{x}_{N}]^{\mathrm{t}},$ $\mathrm{a}=[\mathrm{a}_{1}, \mathrm{a}2, \cdot. . , \mathrm{a}_{N}]^{\mathrm{t}},$ $\mathrm{w}=[\mathrm{w}_{1}, \mathrm{w}2, \cdot. . , \mathrm{w}_{N}]^{\mathrm{t}}$ .
$\mathrm{A}_{i}$ , $S$ [s1, $s_{2}$ ], $T$ [t1, $t_{2}$ ] ,
$S[s_{1}, s_{2}][succeq] T[t_{1}, t_{2}]\Leftrightarrow s_{1}\geq t_{1},$ $s_{2}\geq t_{2}$ (21)
48
. , $g$ (x, $n$) , $x$ $V$ $y$
$xD_{m}^{V}.’ y$ , .
$xD_{m}^{\prime V}yrightarrow g(x, n)[succeq] g(y, n)$ , $(\forall v\in V)$
$rightarrow\min_{s_{1}\in g(x,n)}s_{1}\geq\min_{t_{1}\in g(y,n)}t_{1}$
and $\max_{s_{2}\in g(x,n)}s_{2}\geq\max t_{2}t_{\underline{9}}\in g(y,n)$ (22)
, $V_{*}(C_{nl}^{\geq r})$ $V_{*}(C_{m}^{\leq r})$
, ,
$x^{*}\in U$ $r$ if-then) ) ,
IF $g(x^{*},n_{1})=g(x,n_{1})$ and $g(x^{*}, n_{2})=g(x, n_{2})$









$\text{ }3\text{ _{}\square ,\vee\supset}^{\Delta\sim}$ –Ht \mbox{\boldmath $\tau$}-)\mbox{\boldmath $\theta$}---p’ D\geq \emptyset 7R \mbox{\boldmath $\tau$}-4.-DEA $\text{ }.\mathrm{A}\backslash 2*\mathcal{D}\text{ }\frac{\underline{\text{ }}{\mathrm{E}}}$ , $\check{\dot{\tau}}-\text{ }5\vee\supset \text{ }$ $\mathrm{D}\mathrm{M}\mathrm{U}\acute{\{}_{7}^{\mathrm{B}}$ $\text{ }\mathrm{A}\mathrm{a}0\mathrm{A}\backslash$
( 1 )
, $x_{1},$ $y_{2}$ 4 . $x_{1}$
$x_{11}\in$ $(70, 27)$ , $x_{12}\in(124,27)$ , $x_{13}\in(178,27)$ , $x_{14}\in(232,27)$ 0, 1 .
, ( , ) . $x2,$ $y_{1}$ 3 , $x3$ 2
0, 1 .
, $\text{ }$ .
$\mathrm{v}V\mathrm{m},\mathrm{i}\mu$n $E= \sum_{k=1}^{L}${w $+\mathrm{w}’$ } $||\mathrm{x}_{k}||$ (23)
$\mathrm{s}$ . $\mathrm{t}$ . $\nu^{t}\mathrm{x}_{0}=1$ ,
$||\mu^{\mathrm{t}}$yk $-(1-h)\mu^{\mathrm{t}}\mathrm{d}_{k}-\nu^{\mathrm{t}}\mathrm{x}_{k}||\leq(1-h)\mathrm{w}||$xk $||$ ,
$||\mu^{\mathrm{t}}$yk $+$ (1-h) $\mu^{\mathrm{t}}$dk-p$\mathrm{t}_{\mathrm{X}}$k $||\leq(1-h)\mathrm{w}’||$ xk $||$ ,
$\mathrm{w}\geq 0,$ $\mathrm{w}’\geq 0,$ $\mu\geq 0,$ $\nu\geq 0$ .
, $\mathrm{x}_{k}$ 0, 1 , $\mathrm{y}_{k},$ $\mathrm{d}_{k}$
$\mathrm{y}$ . $\nu$ $1=[1,1,1, \cdots, 1]^{\mathrm{t}}\in\Re^{\{4+3+2+1+1\}}\cross$ \Re 1 ,




, $\overline{x}_{ij}\approx 0$ , $(j=1,2,3, \cdots, s_{i})$ $x_{i}$
. , ( ,
) .
49
, $\xi=\mu^{\mathrm{t}}\mathrm{y}_{k}-(1-h)\mu^{\mathrm{t}}\mathrm{d}_{k}-\nu^{\mathrm{t}}\mathrm{x}_{k},$ $\xi’=\mu^{\mathrm{t}}\mathrm{y}_{k}+(1-h)\mu^{\mathrm{t}}\mathrm{d}_{k}-\nu^{\mathrm{t}}\mathrm{x}_{k}$ , $\theta_{k}.,$ $\theta_{k\sim}’,$ $\psi$k, $\psi_{k}’..(k=$
1, 2, 3, $\cdots,$ $L$ ) $\text{ }$
$\theta_{k}=\frac{||\xi||+\xi}{2},$ $\theta_{k}’=\frac{||\xi||-\xi}{2},$ $\psi_{k}=\frac{||\xi’||+\xi’}{2},$ $\psi_{k}’=\frac{||\xi’||-\xi}{2},$ . (24)
$\theta_{k}+\theta_{k}’$. $=||$4 $||\leq(1-h)\mathrm{w}||\mathrm{x}_{k}||$ , $\theta_{k}-\theta_{k}’=\xi$ , (25)
$\psi_{k}+\psi_{k}’=||$4’ $||\leq(1-h)\mathrm{w}’||\mathrm{x}_{k}||$ , $\psi_{k}-$ ll)$k’=\xi’$ . $(26)$
, $\mathrm{x}_{k}’$ $L$’
, DEA .
$\min$ $E= \sum_{k=1}^{L’}$ ( $\delta_{k}\theta_{k}+\delta_{k}’\psi_{k}+\varphi_{k}\theta_{k}’+\varphi_{k}’$eA)(27)
$\theta_{k’}’$’k , $\mathrm{I}_{k}’,I_{k}$ ,l’, $\nu$
$\mathrm{s}$ . $\mathrm{t}$ . $\nu^{t}\mathrm{x}_{0}’=1$ ,
$\mu^{\mathrm{t}}\mathrm{y}_{k}-(1-h)\mu^{\mathrm{t}}\mathrm{d}_{k}-\nu^{\mathrm{t}}\mathrm{x}_{k}’=\theta_{k}-\theta_{k}’$,
$\mu^{\mathrm{t}}\mathrm{y}_{k}+(1-h)\mu^{\mathrm{t}}\mathrm{d}_{k}-\nu^{\mathrm{t}}$ x’$k=\psi_{k}-\psi_{k}’$ ,
$\mu\geq 0,$ $\nu\geq 0$ ,
$\theta$t$k\mathit{2}$ $0,$ $\theta_{k}\geq 0,\mathit{1}i\geq 0,$ $\psi$A $\geq 0$ .
, $\mathrm{x}_{k}’$ $\nu$ $\mathrm{x}’$ . $\delta_{k}arrow+\infty\delta_{k}’arrow+\infty\varphi_{k}’$. $arrow+\infty(k=$
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